In order to give a solution to increasing demands for measuring physical properties (electrical, optical, magnetic, and other properties) of nanoscale objects, multiple-scanning-probe microscopes (MPSPMs) are one of the powerful tools which can measure physical properties of nanostructures and nanodevices. However, it is, in general, difficult to operate multiple probes in a nanoscale region and to measure probe-to-probe distance before the actual property measurements. To solve such difficulty, we have developed a control system specialized for multiplescanning-probe measurements and used the system with our home-made MPSPM operated in air. In this paper, we report that how to realize safe and easy recognition for nanoscale positional relationship between four probes by applying sample scanning method. we show, for the first time, simultaneously acquired four STM images using four independently-controlled probes. All of the four images involve the identical area on the sample surface, indicating that the four probes have scanned over the same area. Using the four STM images, we have calculated the shift vectors which describe nanoscale positional relationships between the four STM images, in other words, between four probe-to-sample contact points. Fig. 1 shows simultaneously acquired four STM images using four independently feedback-controlled STM probes. We can find that there are identical features in the four images as indicated by black arrows in the figure. This means that the four probes are enough close with each other to image the same area on the sample surface. More importantly, distortions which may exist in this kind of STM image appears to be the same for the four different images, although the shapes and sizes of the bright spots are somewhat different due to the difference of the shape of the probes.
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Using such images, we have calculated cross-correlation factor between the images to determine the shift vector between two images. Finally, we have determined all the shift vectors between any two of the four images, and we could overlap the identical features in the STM images purely from the mathematical calculations as shown in Fig. 2 . It is important to point out that the determination of the shift vectors is equivalent to the determination of the probe positions at the nanometer scale.
These results are obtained as a result of development of integrated control system specialized for MPSPM measurements and appropriate modification of our home-made MPSPM. In this paper, we also explain about such development and modification which are the essence of our work. This is an important achievement towards further applications of MPSPM measurements in nanotechnology.
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